The 2 micron plasmid persists at an optimal copy number of 60 per cell by replicating in conjunction with the host chromosomes only once per cell cycle. This limited replication requires a high fidelity system to divide plasmids evenly between daughter cells. Results from Mehta et al. on page 625 suggest that the plasmid accomplishes this by recruiting a cellular factor used for chromosomal separation.

FigureThe 2 micron plasmid (green), like chromosomes (top), uses cohesin (orange) to segregate evenly.

The authors first noticed that mutations that disturb chromosome segregation similarly affect plasmid segregation, so they examined whether proteins involved in sister chromatid pairing also function during plasmid partitioning. They found that a cohesin subunit, Mcd1, was recruited by plasmid proteins Rep1p and Rep2p to a plasmid sequence, *STB*. *STB* does not resemble chromosomal cohesin-binding sequences, and cohesin abnormally expressed during G1 was found on STB but not chromosomes. Thus, the plasmid has independently evolved the ability to recruit cohesin.

A noncleavable form of cohesin blocked segregation of the plasmids, suggesting that cohesin is used to ensure even partitioning of the plasmids. However, it is also possible that the effect is due to association of the plasmids with missegregating chromosomes, as the Rep proteins were seen in association with chromosomes. Mutations that perturb the ability of plasmids, but not chromosomes, to recruit cohesin should clarify these possibilities. ▪
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